INTRODUCTION
Abnormalities of structure and function, which are present at birth, are obviously congenital deformities (Badaway, 2011) . Congenital malformations can result from defective genetics or environmental factors or a combination of both (Shukla et al., 2007) . Pedigree analysis and breeding trials revealed that these anomalies are autosomal recessive diseases (Bryan et al., 1993) . The environmental factors included consumption of toxic plants by the dam and maternal-fetal viral infections during early gestation (Bendemkiran et al., 2009 ). According to Sharma et al. (1986) chances of congenital abnormalities are more in animals having 4-8 weeks of pregnancy at the time of infection. Bovine viral diarrhoea-mucosal disease virus can induce congenital anomalies in the bovine fetus. This virus is capable of crossing both the placental and foetal blood brain barrier (Scott et al., 1993) . There is no relationship between congenital anomalies and the time of lambing and phytoestrogens (Dennis, 1974) . Maternal manganese deficiency is also responsible for these conditions (Staley et al., 1994) . Atresia ani, arthrogryposis, contracted tendon, dermoid, polythelia, hypospadias and cryptorchidism are certain conditions common in ruminants. However, curved legs, microtia, deformed back, short mandible and/or cerebral deformities are more common in ovine in comparison to other ruminants (Elias and Benett, 1992) . Atresia ani has been reported to be a heritable condition in pigs and calves (Kilic et al., 2004) and develops when a dorsal part of the cloacal plate fails to form (Magda and Youssef, 2007) . It is characterized by persistence of the anal membrane covering the normal anal canal. Atresia ani with rectovginal fistula is characterized by communication between the dorsal wall of the vagina and ventral portion of the rectum, so that the vulva functions as common opening to the urogenital and gastrointestinal tract (Johnson et al., 1985) . Brachygnathism or parrot mouth is a craniofacial defect caused by homozygous recessive gene with incomplete penetrance. Congenital patellar luxation is not a common condition in calf but it is common in dogs and cats. Silva et al., (2001) observed 8.86% patellar luxation in cattle raised under the extensive production system. Ocular dermoids are rare in cattle, with the prevalence between 0.002% and 0.4 percent (Kiliç et al., 2012) .
This study records different congenital conditions and successful surgical treatment of some of these anomalies in farm animals.
MATERIALS AND METHODS
This study included the congenital disorders in ruminants (cattle, buffalo, sheep and goat) presented to the TVCC, College of Veterinary Sciences and Animal Husbandry, Kumarganj, Faizabad, Uttar Pradesh, India. The adult cases having congenital deformity without any complication were presented for treatment of other ailments like horn injury, upward fixation of patella etc. During the period from Jan 2005 to Jan 2013, a total number of 112 cases with the history of congenital malformations were presented.
Case History and Clinical Examination
Clinical examination was done for all the cases. Radiographic examination was performed in the cases of skeletal/tendon/ligament deformities and contrast radiography (barium sulfate enema) was performed in large intestinal deformities.
Atresia ani/atresia ani et recti/ atresia ani et recti et coli were presented with the history of absence of anal opening since birth. In cases of atresia ani with rectovaginal fistula, the feces were passed through the vulva. (Figure 1a, b) .
Congenital Anomalies and their Surgical Correction in Ruminants
Arthrogryposis and contracted tendon were reported in cattle and buffalo calves (Figure 2 ). The calves were presented with unilateral or bilateral congenital flexion of carpal and fetlock joint. In one case of congenital flexion, the limb below the carpal joint was abducted.
Congenital eventration of intestine in calves and intestine and spleen in a kid were presented. In one case colon and rectum was eviscerated through the umbilicus and atresia ani was also present (Figure 3a ). The exposed viscera were soiled. Contrast radiography revealed that the eviscerated part was rectum with blind end (Figure 3b ).
The cases of meningocele were brought with the history of large swelling over the head, dorsal cervical region ( Figure 4 ) and lumbar region. The case with swelling over lumbar region was also having atresia ani and double vulva (Figure 5a ). There was paresis of both hind limbs with swaying during movement. Radiological examination revealed hypoplastic lumbar vertebrae and protruded mass (Figure 5b ). Contrast radiography could not be performed due to absence of contrast agent. The co-existence of three conditions (atresia ani, double vulva and spinal meningocele) in calves has not been reported so for in the literature as for as our knowledge is concerned.
Unilateral and bilateral lateral patellar luxation in cattle calves were presented with the history of no weight bearing by the affected limb/limbs since birth (Figure 6a). The calves were parturated normally. In bilateral cases, the calves were in crouching stance with lowered pelvis, unable to extend its stifles and could not stand in upright position. On clinical examination it was observed that patellae were not in their normal position and could be palpated on the lateral aspect of the stifles. After extending the limb in full extension, the patellae could be placed in to their normal position. As soon as the limb flexed slightly, the patellae slip down into its abnormal position. The musculature of the pelvic limb was well developed which excludes the probability of bilateral femoral nerve paralysis. Lateral and cranio-caudal radiographic views of stifle joint showed complete lateral luxation of patella ( Figure 6b ). Trochlear grooves of both femurs were not as deep as normal calf of same age. The cases were diagnosed as a congenital lateral luxation of patella. Another case of unilateral luxation of patella was presented at the age of 2 months. The patella was fixed in position
The cases of pervious urachus were presented with the history of dribbling of urine through the umbilicus in female calves.
Ocular dermoid, a skin or skin like appendage, was reported in cattle calves. In clinical cases it was present on (24) were presented with the history of swelling over the umbilical region since birth ( Figure 8a ).All these cases were diagnosed as congenital umbilical hernias.
Congenital fusion of vulvar lips was reported in a buffalo calf (Figure 9 ). A small opening was present at the lowermost part of the vulva. The calf was urinating through that opening. Palpation revealed a cord like structure.
Brachygnathism inferior was reported in a Barbari goat (Figure 10a ). The lower jaw was short and the animal was taking feed and water normally. Clinical sign included slight abrasion of hard palate.
A non-descript bullock, aged about eight years was presented to the polyclinic with the history of horn injury during fighting with another bullock. During clinical examination, it was observed that the upper jaw of the animal was short and all the incisors could be seen from a distance (Figure 10b ). The animal was taking feed and water normally. The case was diagnosed as brachygnathism superior.
Microtia was reported in sheep and goat. History revealed that the parents and other progenies of these parents were also short eared.
A female Muzaffarnagri sheep was brought to the clinic from Teaching Livestock Farm with the history of dorsal curvature and lateral kinking of the thoracic vertebrae. History of parturition revealed that the animal was born after obstetrical mutation. The case was diagnosed as kypho-scoliosis in a sheep. 
RESULTS
Surgical treatment was done for the 93 cases of congenital malformations. Other cases of congenital defect were not subjected to any surgical treatment. Atresia ani and related surgical ailments were corrected under anterior epidural anesthesia. The cases of atresia ani and atresia ani et recti were treated by reconstruction of the anal opening using modified technique. A plus (+) shape incision was made over the skin where rectum was bulged after pressing the abdomen. Rectum was pulled out by alis tissue forceps. A nick incision was made on the rectum and meconium was evacuated. After irrigation with normal saline the skin flaps were sutured with the rectum in such a way that they invert into the rectum. All the cases recovered without any complication like contraction of reconstructed anal opening in the early post-operative days.
Atresia ani et recti et coli was treated by reconstruction of anal opening and distal blind end of the colon was identified through the ventral prepubic laparotomy and sutured to the skin of the anal opening as in cases of atresia ani.
Atresia ani with rectovaginal fistula was corrected by making a linear skin incision of 7-8 cm, extended horizontally, midway between the anus and vagina. The perineal tissue was separated by blunt dissection and rectal and vaginal walls were separated. The rectal and vaginal wall defects were sutured separately with chromic catgut no.1/0 by cushing suture pattern. Perineal tissue was sutured and the skin was closed in standard manner.
The case of cheiloschisis was recorded in one female buffalo calf. The nasal orifice was present over the gum/dental pad. The edges of the fissure in the muffle were trimmed and a nasal opening was reconstructed (Figure 1c) . A disposable plastic syringe cylinder was cut and fixed within the reconstructed nostril to check the wound contraction and subsequent closure of nasal orifice. Remaining edges were sutured in position. The nasal opening over the gum was freshened and closed by using silk no. 2 using simple interrupted suture pattern. The case of cheiloschisis was corrected surgically without any complication.
Arthrogryposis and contracted tendon were initially treated by intravenous administration of oxytetracycline @ 20mg/kg b. wt. along with application of well padded bamboo splints. Oxytetracycline was repeated on alternate day and splint was also changed and tightened on the same day. More severe cases were corrected by tenotomy of the related tendons and subsequent application of plaster cast.
Congenital eventration of colon and rectum through the umbilicus was surgically corrected. Atresia ani was corrected by reconstruction of anal opening. The exposed part of colon and rectum was resected due to partial necrosis. The cut end of colon was temporarily sutured and a long thread was tied (Figure 3c) . A long needle holder was passed through the reconstructed anal opening towards the laparotomy wound to hold and pull the sutured colon towards the anal opening. The cut end of the colon was sutured to the skin of the anal opening as in cases of atresia ani. Other cases of evisceration were surgically corrected using standard surgical technique. In one case of eventration, the intestinal loops were replaced in to the abdominal cavity after kelotomy. All the cases of evisceration were recovered successfully except one case in which the intestine was severely necrosed.
Frontal meningocele and cervical spinal meningocele in calves were surgically corrected. However, lumbar spinal meningocoel was not corrected due to hypoplasia of lumbar vertebrae. After epidural anesthesia, lateral luxation of patella was surgically treated using medial imbrication technique (Fubini and Ducharme, 2004) . The cases of pervious urachus were surgically corrected using standard surgical technique.
The dermoids over the cornea, corneo-scleral junction and corneo-conjunctiva were peeled off and removed under retrobulbar, supraorbital and auriculopalpebral nerve block (Figure 7b ). However, dermoid involving third eyelid was excised and removed.
Congenital umbilical hernias were corrected as per the size of the hernial ring. Small hernias were corrected by silk no.2 using vest over pant technique. However, large hernias were corrected using carbon mesh, carbon fibers and acellular collagen matrices (Figure 8b ) using inlay technique. The cases of congenital umbilical hernia were successfully reconstructed with carbon mesh, carbon fibers, acellular dermal matrices. All the animals had an uneventful recovery without clinical signs of wound dehiscence, infection or recurrence of hernia.
Congenital fusion of vulvar lips was corrected surgically (vulvoplasty). After local anesthesia, the fused lips were separated by dorsal vertical enlargement of small opening using pointed B.P. blade. The separated lips were inverted and sutured in place using horizontal mattress suture pattern.
DISCUSSION
The congenital deformities may be lethal, semilethal or compatible with life causing aesthetic defects or having no effect on the animals (Badawy, 2011) . We recorded a total no. of 112 ruminants suffering from congenital defects.
In present study all the cases of atresia ani alone or with rectovaginal fistula were diagnosed on the basis of clinical signs. Clinical signs and physical examination findings are sufficient to establish the diagnosis (Shakoor et al., 2012) . However, radiographs are considered important to determine the position of the fistula (Rahal et al., 2007) . Azizi et al., (2010) and Mahesh et al., (2014) described a good survival rate in response to atresia ani rectification by removing a circular skin piece and unifying the excised rectal loop with skin. In our study, the cases of atresia ani were corrected by using a modified technique without any complication like constriction of reconstructed anal opening after few days of surgery.
Cheiloschisis occurs due to failure of fusion of upper lip along the midline (Nolen-Walston et al., 2009) and are occasionally seen in cattle. Badawy (2011) reported a case of complete unilateral cleft upper lip with the absence the ventral boundary of the right nostril. In cattle and buffalo, upper front portion of the upper lip between the nostrils is known as muffle. In our opinion, the name of this condition might be muffloschisis because the anatomy of this region is different in this species (bovines).
Congenital anomalies of the distal part of the limb are common in animals (Smolec et al., 2010 brachygnathism and scoliosis are common in ovines (Parsonson et al., 1981) . Contracted flexor tendons and arthrogryposis are caused by autosomal recessive gene and it is the most prevalent abnormality in the new born calves (Shukla et al., 2007) . The animals recovered completely after combined treatment with tenotomy, application of splint/cast and intravenous administration of oxytetracycline. Cihan et al., (2004) also treated the case of contracted tendon by intramuscular injection of oxytetracycline. Kidd and Barr (2002) suggested that the oxytetracycline has calcium ion chelating capacity which subsequently inhibits the muscle contraction.
Congenital intestinal prolapse through the persistant umbilical opening in the new born calf (Sharma, 2003) and kid (Jana, 2004) has been reported earlier. However, we reported a case of eventration of colon and blind end of rectum through the umbilicus.
Kohli and Naddaf (1998) described the cranial meningocele as the third most common congenital defect after umbilical hernia atresia ani in animals. Chandana et al., (1979) reported a case of congenital spinal meningocele and scoliosis in a day old kid. Hiraga and Abe (1987) reported segmental aplasia of the spinal cord in Holstein friesian calves. Benesi et al., (2002) reported congenital bilateral patellar luxation in calves. In present study the lateral luxation of patella was due to hypoplastic trochlear ridge. Lateral luxation of patella might be attributed to hypoplasia and osteochondrosis of the lateral trochlea. Congenital or developmental defects could be responsible for this condition. This may be either due to malpositioning of the fetus in the uterus during development (Meagher, 1974) or change in effect of contraction of the quadriceps group of muscles. When the patella is displaced laterally, force of contraction of the quadriceps muscles no longer extends the stifle but rather flexes it. Winstanley and Gleeson (1974) suggested that the affected animals should not be used for breeding purpose.Treatment of such type of cases required lateral release, medial imbrication and recessive trochleoplasty (Ducharme, 2004) . Winstanley and Gleeson (1974) surgically corrected this condition with the use of nylon prosthesis on the lateral trochlear ridge.
Dermoids usually arise on the limbus, conjunctiva and cornea (Ismail, 1994) . Bilateral ocular dermoids are genetically transmitted defects in Hereford cattle (Alam and Rahman 2012) . Roh et al., (2014) reported unusual bilateral ocular dermoids, characterized by a corneoconjunctival dermoid in the left eye and a nictitans dermoid in the right eye. Simon et al., (2010) and Kiliç et al., (2012) surgically corrected the dermoids by superficial lamellar keratectomy.
The acellular matrix possesses the appropriate mechanical properties and induces appropriate interaction with the host cells that resulted in the regeneration of functional tissue (Voytik-Harbin et al., 1998) . Narayanan et al., (2004) reported brachygnathism and agenesis of plate with musculo-skeletal dystrophy in sheep. Mihaly et al., (2002) reported disturbed feed intake and mastication with loss of condition of animal affected with brachygnathia inferior. However, in present case slight abrasions of hard palate were observed. Feed intake, mastication and condition of the animal was nearly normal. Dennis (1974) reported a case of microtia in sheep. However no such report is present in goats. Brachygnathism may be caused by teratogens and akabane virus infection (Parsonson et al., 1981) . Mahajan et al., (2000) reported a case of prognathism inferior in jersey crossbred calf. Staley et al., (1994) reported congenital malformations in holstein calves with a dwarf like appearance, joint laxity, superior brachygnathism and domed fore heads. The cause of these skeletal defects was believed to be maternal manganese deficiency. Congenital vertebral fusion and vertebral malformations were reported earlier in cattle, sheep and goat (Dennis, 1993) . The present case of concurrent kyphosis and lordosis was initially treated by nervine tonics with slight improvement. After three months the animal was completely normal and no neurological disorder was noted up to 2 years. Rao et al., (2001) reported a calf having deviation of the vertebral column at lumbar region towards left side with ataxia. Thoraco-lumbar portion of the spine is usually affected in dogs (Hoskins, 1995) . These vertebral malformations may occur with or without evidence of neurologic disorders. The neurologic symptom depends on degree of spinal compression. Kinky spine or scoliosis is caused by genetic or environmental factors such as intrauterine viral infection or some plant poisoning. Such type of malformations may occur alone or with other skeletal defects like ankylosed limbs and arthrogryposis. Linklater and Smith (1997) reported the lateral deviation of the vertebral column in lambs. Spinal column deformities may be associated with Akabane (Parsonson et al., 1981) , blue tongue (Sharma et al, 1986 ) and in utero cache valley virus infection (Edward et al, 1989) . Kumar et al, (2004) reported a case of scoliosis with ankylosed limbs in Nilgiri lambs.
Congenital malformations including atresia ani/atresia ani et recti/ atresia ani et recti et coli, atresia ani with rectovaginal fistula, cheiloschisis, arthrogryposis, contracted tendon, pervious urachus, eventration of intestine, meningocele, unilateral and bilateral lateral patellar luxation, ocular dermoid and umbilical hernia can be corrected surgically.
